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Abstract

Background: Patients on hemodialysis (HD) commonly suffer from poor sleep quality which in turn compromises
their quality of life and well as their mortality risk according to many studies. In Palestine however, no single study
had emphasized the association and prevalence of sleep quality and daytime sleepiness among hemodialysis
patients (HDP). Therefore, we conducted this study to determine the relationship between regular HD and the
situation regarding sleep quality and daytime sleepiness in HDP.

Methods: In this cross-sectional survey, we targeted HDP at one HD center in An-Najah National University Hospital.
Sleep problems were assessed by both the Pittsburgh Sleep Quality Index (PSQI) and Epworth Sleepiness Scale (ESS),
which are considered as standardized tools for the assessment of sleep quality and daytime sleepiness, respectively.

Results: Of the 192 dialysis patients who were interviewed, 167 were included in the final analysis of this study, with a
response rate of 87%. The mean age of the participants was 57.6 ± 12.9. Fifty-two percent were males, and an equal
percentage of the participants were 60 years old or older. The median ESS of the participants was 7 [4–11] and 43.1%
of the participants had 9 or more ESS score, indicating excessive daytime sleepiness. The median PSQI score was 8 [6–12]
and 76.65% of the participants scored more than 5 points on the PSQI, indicating poor sleep quality. Neither the ESS
score nor the PSQI score were significantly associated with any particular category of participants, based on their
demographic or clinical characteristics.

Conclusions: In conclusion, we found that dialysis patients had poor sleep quality, evident by their high median PSQI
score, though their excessive daytime sleepiness was less evident by their median ESS score in the high normal values.
Additionally, we found a high prevalence of poor sleep quality among HDP, whereas excessive daytime sleepiness was
less prevalent. Finally, no significant association was found between either of the two scores and the participants’
demographic or clinical characteristics surveyed in this study.
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Background
Chronic kidney disease (CKD) is defined as any struc-
tural or anatomical irreversible and progressive damage
to the kidney (Naalweh et al. 2017). The last stage of
CKD is known as End Stage Renal Disease (ESRD)
(Kidney Disease: Improving Global Outcomes (KDIGO)
CKD Work Group 2013). Patients who reach ESRD
stage will need renal replacement therapy (RRT) either
through kidney transplantation or maintenance dialysis
(Abecassis et al. 2008; Kaza et al. 2015). In the West
Bank in Palestine, a dramatic increase in the numbers of
ESRD patients was observed over the last few years
(Younis et al. 2015). In 2015, 1224 patients in the West
Bank were documented to have ESRD and required
hemodialysis (HD), revealing an increase of > 80% com-
pared to 2011 (Ministry of Health, Palestinian Health In-
formation Center 2016).
Hemodialysis patients’ life quality can be impacted by

many factors (Wang et al. 2016). Such factors include
poor sleep quality, which was reported in many studies
as a common problem among hemodialysis patients
(HDP) and that it predicts their life quality in general,
and their mortality risk (Wang et al. 2016). HDP, espe-
cially those with ESRD, may suffer physical, mental, and
social consequences that can be the direct result of their
ESRD, the therapy-related adverse effects on their qual-
ity of life, the lifestyle changes that come along with, or
any number of these factors combined. In Palestine, HD
centers were run by the Palestinian Ministry of Health,
which suffers from under-staffing in all fields due to
economic and political instabilities (World Health
Organization 2012; Zyoud et al. 2014). Therefore, we
expect that patients undergoing hemodialysis in
Palestine may not receive adequate attention regarding
sleep disorders by experts, to avoid any health complica-
tions. There are many tools available for the assessment
of sleep quality and related sleep problems. Of these,
two particular tests that are commonly and reliably used
for that purpose: the Pittsburgh Sleep Quality Index
(PSQI) and the Epworth Sleepiness Scale (ESS) which as-
sess the quality of sleep and the excessive daytime
sleepiness, respectively (Beaudreau et al. 2012).
Numerous studies regarding HDP were conducted and

published in Palestine (Adas et al. 2014; Al-Ramahi et
al. 2016; Zyoud et al. 2016a, b; Al-Jabi et al. 2018;
Khatib et al. 2018; Omari et al. 2019); however, no
single study emphasized the association and preva-
lence of sleep disorders among HDP. This study was
conducted to determine the relationship between
regular HD and the development of sleep disorders.
The results of this study may help healthcare pro-
viders to, early on, implement strategies needed to
improve HD outcomes and provide new data about
the value of sleep disorders in HDP.

Materials and methods
Study design
This study was developed and conducted as a cross-sec-
tional, descriptive survey.

Study setting
The study took place in An-Najah National University
Hospital’s HD center in Nablus, which is considered the
main HD center in the northern part of West Bank and
provides its service to all the residents of Nablus district,
estimated to be around 300,000 people.

Study population, sampling procedure and sample size
calculation
As reported by the Palestinian Ministry of Health in their
2015 Health Annual Report, 210 dialysis patients were be-
ing treated at the An-Najah National University Hospital
served by 33 HD machines. The sample size for this study
was determined using the Raosoft sample size calculator
using a population size of 210 HDP, a 50% expected re-
sponse of 50%, a 5% error margin, and a 95% confidence
interval. The calculated minimum number of participants
needed in our sample was 134; however, a larger sample
size of 192 HDP was selected to ensure more representative
data. The study also used a convenience sample of HDP.

Inclusion and exclusion criteria
For inclusion criteria, we required that the participants be
eighteen-years-old or older, fully aware, to have received
HD for a minimum of 6 months, two sessions a week,
each lasting 3 h or more, and have all the demographic,
clinical, and biochemical data required for the study. In
contrast, participants who could not hold a meaningful
communication, for whatever physical, mental or other
reason, were excluded from the final analysis.

Data collection instrument
A data collection instrument was used in this study, con-
taining three sections. The demographic and social char-
acteristics of the participants were the topic of the first
section and included their age and sex, their marital sta-
tus, residency, occupation, level of educational, monthly
income, and their smoking status.
The second section addressed the participants’ clinical

status and contained the questions of how long they had
had their diseases, how long the dialysis sessions were, how
many dialysis session per week they underwent, what their
body mass index was, and also noting the numbers of
chronic diseases they had and the medications they used.
The last section included PSQI and ESS gradings (Buysse

et al. 1989; Johns 1991). The PSQI test assesses sleep quality
by exploring 7 areas which are the subjective quality of sleep,
sleep latency, its duration, habitual efficiency, and distur-
bances, also the use of aiding sleep medication and daytime
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dysfunction (Buysse et al. 1989). This evaluation consists of
two types of questions. The first is the open-ended type and
there are 4 questions in this manner. The second type is an-
swered on a 0 to 3 scale, indicating the frequency of troubled
sleeping during the past week, wherein answering with 0 in-
dicates having no trouble at all; with 1, having trouble once;
with 2, having trouble twice; and with 3 having trouble three
times. The tested subject is considered to have poor sleep
quality when his or her total score is 5 or higher. ESS, on the
other hand, is used for the assessment of daytime sleepiness
through items that address the question of how likely it is for
a person to doze off, in various situations (Johns 1991). Its
items are answered on a 0 to 3 scale to indicate the likeli-
hood of dozing off, from ‘not at all likely’ to ‘highly likely,’
and reflected incrementally by the selected number. The sub-
ject’s score is considered normal when his or her total sum is
in the 0–10 range. We used previously translated and vali-
dated Arabic versions of the PSQI (Suleiman et al. 2010),
and ESS (Ahmed et al. 2014) with permission. The question-
naire was administered to a pilot sample (n = 15) to assess
comprehensibility and to ensure that the questions were
understood correctly. Internal consistency and reliability for
ESS and PSQI were good and adequate, with Cronbach’s
α= 0.741 for ESS, and 0.726 for PSQI.

Statistical analysis
For data analysis, we used the IBM Statistical Package
for the Social Sciences (SPSS), Version 21. In the results
section, categorical variables were presented as frequen-
cies, and both the percentages and continuous variables
were either as means and standard deviations or as me-
dians and inter-quartile ranges. Nonparametric Mann–
Whitney test was used to compare two independent var-
iables, and Kruskal–Wallis tests was used to compare
multi-category variables (i.e. more than two independent
variables), where appropriate. Kolmogorov–Smirnov test
was used to assess normality. The significance level was
set at P < 0.05. Internal consistency reliability for ESS
and PSQI were tested via Cronbach’s alpha coefficient.

Results
Of the 192 HD patients who were interviewed at An-
Najah National University Hospital, 167 were included
in the final analysis of this study, amounting to an 87%
response rate. The socio-demographic, as well as the
clinical characteristics of the participants, are presented,
in full, in Table 1. The mean age of the participants was
57.6 with a standard deviation of 12.9. Fifty-two percent
were males, and an equal percentage of the participants
were 60 years old or older. Participants fell into normal,
overweight and obese BMI categories by close percent-
ages (35, 31, and 31%, respectively) and only a minority
of 3% were underweight regarding their BMI. Thirty-
seven percent of the participants received primary

education as their highest level of education, which is the
education category that contained the highest number of
participants, followed by secondary, high, and graduation
categories containing 19% each, and only 6% did not re-
ceive any formal education. Two thirds (67%) of the par-
ticipants came from a low-income household, 30% from a
moderate-income household and only 3% came from a
high-income household. Based on their residency, 44%
were city dwellers, another 40% came from villages, and
the rest (16%) were living in refugee camps. The vast ma-
jority of the participants (94%) were living with their fam-
ilies, and 78% were married. Also, most participants (76%)
were unemployed at the time of the survey.
The details of the participants’ dialysis history are also

presented in Table 1. About 59% of the participants had
been on dialysis for less than 4 years, and the vast major-
ity (95%) of all participants were undergoing three dialy-
sis sessions per week. Also, for 52% of them, the dialysis
session duration was less than 4 h. Most participants
(90%) did not have a previous transplantation history.
About one-third of the participants had at least three
total chronic co-morbidities, and 62% were on at least
four chronically used medications.
The ESS scores, as well as the PSQI scores, for each of

the participants’ categories mentioned above, are listed
in Table 2. The median ESS score of the participants
was 7 (inter-quartiles: 4–11) and 28.7% of the partici-
pants had a total ESS score of more than 10. The me-
dian PSQI score was 8 (inter-quartiles: 6–12) and as
much as 76.65% of the participants scored more than 5
points on the PSQI. Neither the ESS scores nor the
PSQI scores were significantly associated with any par-
ticular category of participants, based on their demo-
graphic or clinical characteristics (Table 2).

Discussion
In this study, we set out to investigate the quality of
sleep and daytime sleepiness in HD patients. We found
that HD patients in this study had poor sleep quality,
evident by the high PSQI score (median 8, inter-
quartiles 6–12) that significantly exceeded the cut-off
point of 5 that is considered the upper limit of normal
PSQI score, though their excessive daytime sleepiness
was less evident, judged by the median ESS score of the
participants that hovered in the high normal range, at 7
(4–11). By viewing the data from another perspective
and presenting the results in epidemiological terms, the
prevalence of poor sleep quality (PSQI > 5) among HDP
in this study was 76.65%, whereas the prevalence of ex-
cessive daytime sleepiness (ESS > 10) among those pa-
tients was 28.7%. Additionally, we found no significant
association between either of these two scores and the
participants’ demographic or clinical characteristics sur-
veyed in this study.
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The results of this study regarding the poor quality
among HD patients are in concordance with the results of
many similar studies that were conducted to assess the
sleep quality in these patients. Such studies have been
conducted for many years now and new studies are still
emerging with more or less consistent findings regarding
the prevalence of this problem. For example, one study
using data collected between the years 1996 and 2001 and
included 11,351 participants from 308 facilities across 7
countries (France, Germany, Italy, Japan, Spain, the United
Kingdom, and the United States), found that almost half
the patients (49%) experienced poor sleep quality and that
those who experienced poor sleep quality had a higher risk
of mortality (Elder et al. 2008). Such poor sleep quality is
even more prevalent as found in this study, affecting as
much as 76.65% of the participants.
This rise in prevalence indicates that it might be

helpful to look into the results of more recent studies
investigating this matter. A study from China that has
used data collected in 2010 reported a 74.49% preva-
lence of poor sleep quality among dialysis patients
using the same tool employed in the current study
(Lai et al. 2015), which is quite similar to the results
of this study. Another study conducted in Turkey in
2014 reported that 63% of HDP had poor sleep qual-
ity, though it used a different tool for sleep quality
assessment, which might explain the difference in the
exact prevalence of the problem (Tosun et al. 2015).
To list one more example, a 2018 Pakistani study that
included 113 dialysis patients and employed the same
assessment tool as in our current study (PSQI) found
that 72.6% of the subjects had poor sleep quality
(Anwar and Mahmud 2018), which is also in agree-
ment with our findings.

Table 1 Demographic and clinical characteristics of the
participants

Variable Frequency (%) N (167)

Age category (year)

< 60 80 (47.9)

≥ 60 87 (52.1)

Gender

Male 87 (52.1)

Female 80 (47.9)

BMI

Underweight 5 (3.0)

Normal 59 (35.3)

Overweight 51 (30.5)

Obese 52 (31.1)

Education

No formal education 10 (6.0)

Primary 62 (37.1)

Secondary 32 (19.2)

High 32 (19.2)

Graduated 31 (18.6)

Household income (month)

High (more than 5000 NIS) 5 (3.0)

Moderate (2000–4999 NIS) 51 (30.5)

Low (less than 2000 NIS) 111 (66.5)

Residency

Refugee camps 27 (16.2)

Village 67 (40.1)

Town 73 (43.7)

Living status

Alone 10 (6.0)

With family 157 (94.0)

Marital status

Single, divorced, widowed 36 (21.6)

Married 131 (78.4)

Occupation

Employed 20 (12.0)

Unemployed 127 (76.0)

House wife 20 (12.0)

Dialysis vintage (years)

< 4 99 (59.3)

≥ 4 68 (40.7)

Dialysis per week

≤ 2 5 (3.0)

3 158 (94.6)

≥ 4 4 (2.4)

Dialysis session duration (hours)

Table 1 Demographic and clinical characteristics of the
participants (Continued)

Variable Frequency (%) N (167)

< 4 87 (52.1)

≥ 4 80 (47.9)

Transplantation history

Yes 16 (9.6)

No 151 (90.4)

Total chronic co-morbid diseases

None 14 (8.4)

1 38 (22.8)

2 61 (36.5)

≥ 3 54 (32.4)

Chronic medications

< 4 64 (38.3)

≥ 4 103 (61.7)
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Table 2 Relationship between characteristics of participants and their Epworth sleepiness scale and PSQI scores

Variable ESS
Median [Q1-Q3]

P value PSQI
Median [Q1-Q3]

P value

Age category (Year)

< 60 6.0 [3.3–10.8] 0.076b 8.5 [6.0–12.0] 0.351 b

≥ 60 9.0 [4.0–12.0] 8.0 [6.0–11.0]

Gender

Male 8.0 [4.0–11.0] 0.339 b 8.0 [5.0–11.0] 0.113 b

Female 6.5 [3.3–11.0] 9.0 [6.0–12.8]

BMI

Underweight 14.0 [9.5–15.0] 10.0 [8.0–15.5]

Normal 7.0 [4.0–11.0] 0.100c 8.0 [6.0–11.0] 0.422 c

Overweight 8.0 [4.0–12.0] 9.0 [5.0–13.0]

Obese 7.5 [3.3–10.0] 7.0 [5.3–10.8]

Education

No formal education 5.0 [2.0–15.3] 7.5 [5.8–9.8]

Primary 7.0 [4.0–11.0] 9.0 [6.0–12.0]

Secondary 8.5 [4.5–12.0] 0.459 c 9.0 [6.0–13.8] 0.475 c

High 9.5 [4.0–11.0] 8.0 [4.0–11.0]

Graduated 6.0 [3.0–10.0] 8.0 [5.0–11.0]

Household income (month)

High (more than 5000 NIS) 6.0 [2.5–13.5] 11.0 [5.0–12.5]

Moderate (2000–4999 NIS) 6.0 [3.0–10.0] 0.375 c 8.0 [4.0–13.0] 0.894 c

Low (less than 2000 NIS) 8.0 [4.0–11.0] 8.0 [6.0–11.0]

Residency

Refugee camps 6.0 [3.0–12.0] 9.0 [6.0–10.0]

Village 7.0 [4.0–11.0] 0.916 c 8.0 [5.0–12.0] 0.902 c

Town 8.0 [4.0–11.0] 8.0 [6.0–13.0]

Living status

Alone 4.5 [1.8–12.5] 0.534 b 9.0 [6.8–13.3] 0.363 b

With family 7.0 [4.0–11.0] 8.0 [5.5–12.0]

Marital status

Single, divorced, widowed 5.0 [3.0–10.0] 0.054 b 9.0 [6.3–11.0] 0.770 b

Married 8.0 [4.0–11.0] 8.0 [5.0–12.0]

Occupation

Employed 7.0 [4.0–11.0] 8.0 [6.0–11.0]

Unemployed 6.0 [3.0–10.8] 0.161 c 8.0 [4.3–12.8] 0.580 c

House wife 9.5 [6.0–11.8] 9.0 [6.0–14.8]

Dialysis vintage (years)

< 4 6.0 [3.0–11.0] 0.236 b 9.0 [5.0–12.0] 0.670 b

≥ 4 8.0 [4.0–12.0] 8.0 [6.0–11.8]

Dialysis per week

≤ 2 9.0 [5.0–9.5] 0.931 c 5.0 [3.5–12.5] 0.393 c

3 7.0 [4.0–11.0] 8.5 [6.0–12.0]

≥ 4 8.5 [8.0–9.8] 5.0 [3.3–8.3]

Dialysis session duration (hours)
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Regarding the participants’ characteristics that we have
focused on, to correlate their relation to sleep quality in
these participants, our results are in agreement with
some previous studies in some aspectrs, but differ in
others. For example, one 2018 randomized trial con-
cluded that no significant association was found between
extended hours dialysis and an improvement in sleep
quality among 200 dialysis patients (Liao et al. 2019).
This parallels our results on the association between the
number and duration of dialysis sessions and the partici-
pants’ sleep quality (both the number and duration of
the sessions were not significantly associated with sleep
quality). However, this same trial (Liao et al. 2019) found
that women had poorer sleep quality than men whereas
the association between the participants’ gender and
their sleep quality was found to be insignificant in our
study. Such difference in the findings of the two studies
can be the result of some social or environmental factors
between the participants of each study, but we cannot
draw a final conclusion as to what is causing this differ-
ence from the available data.

Strengths and limitations
To the best of our knowledge, this is the first study
to investigate the relationship between regular HD
and sleep quality and related problems in Palestine by
using two common scales for sleep assessment (i.e.
PSQI, and ESS). This study has some limitations.
First, its sample was restricted to only one HD centre
and not representative to all HD centres in Palestine.
Second, because we used a cross-sectional design,

strict cause–effect interpretations are not possible. Fi-
nally, the results may be biased, due to the conveni-
ence sampling methods.

Conclusions
In conclusion, we found that HD patients in this study
had poor sleep quality, evident by the high PSQI score
that significantly exceeded the upper limit of normal
PSQI score, though their excessive daytime sleepiness
was less evident, with a median ESS score in the high
normal values. Additionally, the prevalence of poor sleep
quality (PSQI > 5) among HD patients in this study was
76.65%, whereas the prevalence of excessive daytime
sleepiness (ESS > 10) was 28.7%. Finally, we found no
significant association between either of these two scores
and the participants’ demographic or clinical characteris-
tics surveyed in this study.
Based on our findings, we recommend further investi-

gation of the contributing, as well as the associated fac-
tors regarding dialysis patients’ sleep quality, such as
dialysis shifts timing, sleep hygiene, patients’ quality of
life, depression, and other underlying relevant health
problem that we did not address in this study and to ex-
pand such investigation to include more dialysis centers
in Palestine. We also recommend implementing the ap-
propriate interventions to address the problem of poor
sleep quality among dialysis patients. Such intervention
may include sleep hygiene education, physical exercise,
and cognitive-behavioral therapy, among other pharma-
cological and non-pharmacological modalities.

Table 2 Relationship between characteristics of participants and their Epworth sleepiness scale and PSQI scores (Continued)

Variable ESS
Median [Q1-Q3]

P value PSQI
Median [Q1-Q3]

P value

< 4 6.0 [4.0–11.0] 0.443 b 8.0 [6.0–12.0] 0.987 b

≥ 4 8.0 [4.0–12.0] 8.0 [5.0–12.0]

Transplantation history

Yes 6.5 [3.0–11.8] 0.813 b 8.5 [5.5–11.0] 0.827 b

No 7.0 [4.0–11.0] 8.0 [6.0–12.0]

Total chronic co-morbid diseasesa

None 6.0 [1.0–11.0] 8.5 [7.5–11.3]

1 7.0 [3.0–10.3] 0.570 c 8.0 [5.0–11.0] 0.759 c

2 8.0 [4.0–12.0] 9.0 [6.0–12.0]

≥ 3 8.0 [4.0–11.5] 7.5 [6.0–13.0]

Chronic medications

< 4 7.0 [4.0–11.0] 0.756 b 9.0 [6.0–12.0] 0.166 b

≥ 4 7.0 [4.0–11.0] 8.0 [6.0–12.0]

Abbreviations: PSQI Pittsburgh Sleep Quality Index, ESS Epworth Sleepiness Scale, NIS New Israeli Shekel, BMI Body Mass Index
a Chronic co-morbid diseases include diabetes mellitus, hypertension, chronic rheumatologic disorders, previous myocardial infarction or stroke, heart failure,
chronic lung disease, thyroid disorders, osteoporosis
b Statistical significance of differences calculated using the Mann–Whitney U test
c Statistical significance of differences calculated using the Kruskal–Wallis test
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